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, o > n^>i?;l/i^y* W-;v, p - - }« n^y >?;vt^y)!;;v^;v 
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dron Letters, 31, 2853-2856(1990), ibid. 34, 3211-3214(1993) > ibid. 36,4563 
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3) ^6 0|[ffi 



mSE#2 004-3040141 



#M 2003-104539 



15/ 



o MSttot:~+i o orofgffl-e^T^tL^^ +1 o 7 or<^fEH 
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T&t), mz.l£T. W. Greene, P. G. M. Wu t s : P r o t e c 
tive Groups in Organic Synthes i s ;|3JS 
, Wiley, New York (1 9 9 9^) JbSHiP. Koc i ens 
ki, Protecting Groups, Thieme, Stuttgar 
t (1 9 9 4^) Z^m-f2>Zt&T%Z> 0 

[0 0 2 5] 

5) Mt8^1^ 

K^m+ 8 o r~ 2 o o v^mmxn^^t^ 8 £#& c 
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6) ik&mii 

^mir&Zfr&fa&ftlCD^mx&t), ^i(?T. W. Greene, P. G. M 
• Wut s : Protective Groups in Organic 
Synthesis;i3E Wi ley, New York (1999 30 
&&WiP. Kocienski, Protecting Groups, Th 
ieme, Stuttgart (1994 30 *^WC?h i & Q 
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[0 0 2 8] 

**s)vmzm^&&x$>2>BM*m^x^ &n:m*mx, %w<*j»4t'&m 
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[0 0 3 9] 

Ac : T-fe^* 
t-Bu:tert-^;^ 
DMF: N, 5 K 

DMSO : 9 J* f;^;v*^ry K 
Me : 

MOPS : 4-^e;^* 1 ; y^n/t^^*>8 

Ph : 7x-jk| 

TBDMS : tert- ^ ;V ( ^ ^ ;!/) v »; 
1HF:t>7tKn77> 
TMS : h'J^f^y'JiH 
[0 0 4 0] 




[0 0 4 1] 



(5R,6S)-6-[(lR)-l-t Kn*yxfA/]-3-(4-^ b^y7x-;V)-7-t^fV-l-T 
^fcfv^ n [3. 2.0] ^7° h-2-X-^-2-*^>BI^ b V V At (0.17g) %nm 
MF (1.7ml) SttfrU e;<D/f^*y^f^3-^ F (0 

.12g) Cy^DMF(1.2ml)^^v9>o< UITU ##Lfco 30^, S^m 

ftittU ^t£=£r^';*^;V*9A(hexane:^m^^=i:2— 

[(2 f 2-SM^/i/:/n^y>f /i/)**->*f-/i' (5R,6S)-6-[(i 
R)-l-t Kn^yif;V]-3-(4-> b 4y7 3.=.)V)-l-0r* V-l-Tif fcf->* n [3. 
2.0]^7 o h-2-^>-2-^^5K^rvl^- h (0.15g> JR^70%) £#^ 0 
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*H NMR (400 MHz, CDC1 3 ) 

(51.19 (s, 9H) , 1 . 37 (d, 3H, J=6. 4Hz) , 1 . 71 (d, 1H, J=5. 2Hz) , 3. 18-3. 32 (m, 3H) , 3. 82 ( 
s, 3H) , 4. 23-4. 31 (m, 2H) , 5. 79 (d, 1H, J=5. 2Hz) , 5. 89 (d, 1H, J=5. 2Hz) , 6. 87 (d, 2H, J= 
12. 0Hz) , 7. 36 (d, 2H, J-12. OHz) 
[0 0 4 2] 




(5R,6S)-6-[(lR)-l-t: Kn^yxf ;i/]-3-(4-^ h^y7 x-;V)-7-^"^rV-l-7 
4f¥l'?u[3.2.0]^-7Y-2-^>-2-'t})l'tf>mi- V V (0.18g) £f£*|D 

MF (3.6ml) IzmmZttte, ijtffrU JHMfch 'jxfM>'^r 
(O.llg) SriDx.fe 0 fi^rn^^fjl-T-bf- h (0.16ml) ^iTt, *9> 

*7A (ttikx. f^o<^)t:tiSL, ( r -fe ;v * * *s ) ^ ;K5R, 6S) -6- [ (ir) - 

1-fc: KD^yif;v]-3-(4-^ h^fy7xxjl/)-7-t#y-l-7f fcf~>^ n [3. 2. 0 
]^7^-2-i>-2-7j;l^3rvV- h (0.15g, l|X^48%)*#7t 0 
lH NMR (400 MHz, CDCI3) 

(5 1 . 38 (d, 3H, J=6. OHz) , 1 . 71 (d, 1H, J=4. 8Hz) , 2. 09 (s, 3H) , 3. 20-3. 30 (m, 3H) , 3. 83 ( 
s, 3H) , 4. 22-4. 31 (m, 2H) , 5. 80 (d, 1H, J=4. 8Hz) , 5. 87 (d, 1H, J=4. 8Hz) , 6. 88 (d, 2H, J= 
7.2Hz),7.39(d,2H,J=7.2Hz) 
[0 0 4 3] 

mmm3 
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(5R,6S)-6-[(lR)-l-fc Kn^yxf;v]-3-(4-^ h+y7i-JV)-7-t^V-l-7 
•Wis ?u 13.2.0]^*? h^-^y^-ZfrtfyMi- Y V *Ai& (0.43g) 
MF (4.3ml) KfeMU *frffc Y U J^JW^V/l/T V A (0.25g) fcflnx. 

7t 0 ^ICl-^noxf^y^nA^i/W^f^^ (0.62g) 50 

#^#^A(^^>-:Ii^r:.f-;^ = i : 2-*l : 3— I^J^;i/<7)<&) KXmWLL, 

1- 1 [ ( v ? n ^\ ^ v n ^ v ) # ;v # — ;v] * 3=- v } jr. ^ )V (5R, 6S) -6- [ ( 1R) -1- \l K n 
^ v -3- (4-^ h ^- v "7 ac ^ ;V) -7-^- 3f V -l-T^F kf v ^ o [3. 2. 0] ^ 7° h - 

2- -x^-2-^;v^^vlx- h (0.12g. »20%) 
lH NMR (400 MHz, CDCI3) 

S 1. 13-1 . 99 (m, 17H) , 3. 17-3. 31 (m, 3H) , 3. 82 (s, 3H) , 4. 19-4. 26 (m, 2H) , 4. 60-4. 65 ( 
m, 1H) , 6. 83-6. 90 (m, 3H) , 7. 39 (t, 2H, J=8. 0Hz) 

[0 0 4 4] 
^«J4 




mmmSX^hthtiTV^ (5R,6S)-6-[(lR)-l-t: Fn^r'>xf ;v]- 3 -(3-^ > 

-7-* * v-i-r-r tr > ^ n [3. 2. 0] ^7" h -2-J- >-2-# frtf* v V 

— Y (1.37 g. 3.99 mmol) . f'j7i-WX7^> (52 mg) N fl<7^ ( 
Hj7xx;i/^7-f >) A7V7A (0) (0.23 g, 0.2 mmol) £THF (20 ml 

) i~mmu Q"c\,zx2-^)v^^-y^i-Y^^ A (Dmk^^ (0.5 m, 8.0 
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#M 2 0 0 3- 1 0 4 5 3 9 ^- v ! 24/ 

mK 4.0mmol) m^inkm Ri^Lfco (30 ml) £#DxJfaiL 

: 5flJ3fe#6^l»Wakosil 40C18, #lfc*B ; 0~5%THF/7fcit'f * V^tK) 
ffi« Lfc„ B m®<D 7 7 9 v a > «r^T1HF«r«ETMia-ClWPWai^Ur|Sfc§ 
, 3^t£»L"C(5R,6S)-6-[(lR)-l-fc Kndfyxf ;u]-3-(3-^ >^^7x-;V) 
-7-* J ¥y-l-T'»fTf->^n[3.2.0]^^>-2-Jc>'-2-*^#>BI^- b '^A^ (2 
97 mg, JR^23X) *#fc 0 
LCMS (EI) 304 (M+l) . 

lH NMR (400 MHz, DMS0-d6) $ 1.09 (d, 3 H, J = 6.3 Hz), 2.82 (dd, 1 H, J 
= 15.6, 9.9 Hz), 3.01 (dd, 1 H, J = 15.6, 8.5 Hz), 3.08 (dd, 1 H, J = 6 

.5, 2.8 Hz), 3.63 (s, 3 H), 3.80-3.88 (in, 1 H), 3.92-3.97 (m, 1 H), 4.94 
(d, 1 H, J = 5.0 Hz), 6.62 (ddd, 1 H, J = 8.0, 2.5, 0.7 Hz), 6.94-6.96 

(m, 1 H), 7.06 (t, 1 H, J = 8.0 Hz), 7.09-7.10 (m, 1 H). 
[0 0 4 5] 

mmn 5 

HO 



Mi 




QMe 1 u u OMe 




i0 2 Na C0 2 CH 2 OCOt-Bu 

H»J4-e#^tt/i(5R,6S)-6-[(lR)-l-t Kn+i/xf;l/]-3-(3-^ f^r^7x 

m. (100 mg) ^m^\ mMffli tmn^Lx[(2,2-v*?-)vy°u/*y ^ jv)** 

v]^^;V(5R,6S)-6-[(lR)-l-t *z/^)V]-3-(3-* b+v7x-;V) 
^y_l_rif fcfv^n [3.2.0] ^7'Y-2-^>-2-Jj)\'#* h (114 mg, W¥ 

88%) zntzo 

LCMS (EI) 418 (M+l) . 

lH NMR (400 MHz, CDC 13) $ 1.18 (s, 9 H), 1.36 (d, 3 H, J = 6.3 Hz), 3.1 
7-3.55 (m, 3 H), 3.80 (s, 3 H), 4.18-4.32 (m, 2 H), 5.76 (d, 1 H, J = 5. 
5 Hz), 5.85 (d, 1 H, J = 5.5 Hz), 6.87-6.92 (m, 3 H), 7.23-7.28 (m, 1 H) 
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[0 0 4 6] 



iMe 




Me 



m-^ f^fy7-bf7iy> (7.5 g^ 50 mmol) HJ x.?-/l/T $ f (10.5 m 
U 75 mmol) O^ffc^ ^ V> (200 ml) h 'J 7)V*u* ? 

h'J^f^y';^ (10.9 ml, 60 mmol) ZOVKXM WTffiT U MS."C1B#Fb^ 
3f # L £ o ^JSrl^tl i~ (2R, 3R) -3- ( (1R) -l- 1 [tert- )V ( v * )V) v V ;V] 
^vla^vM-^V^-TWv-^ 7-bf"h (14.4 g, 50 mmol) . 3^ 
ikW.®k (9.6 g, 30 mmol) £^KT2JD£> 2B#Hm#L7^ 0 KjS^^5%«m 

tk^^ 1 ; ^atk?#^ (250ml) *Mx-mmm*frWiu 7mz?vu*)VA a 

00 mlX 2Wi) -efflfcBLfZo ^T$|Jf A ■Cfgfc, ft£L ft 
ff&U ^y'J*W7A^07l>^777^ (vUpW^OO g, hexan 
e:Et0Ac = 2:1—0:1) KTflMRU (3S,4R)-3-((lR)-l- |[tert-^;V( f-)V 
)y'J;v]t + v|xf^) -4- [2- (3-p« Ky7x-;l/)-24*yif^]7^ v 
>-2-*> (15.91 g, JR3fS84%) «r»«feIftaU#fco 

lH NMR (400 MHz, CDC1 3 ) S 0.079 (s, 3 H), 0.086 (s, 3 H), 0.88 (s, 9 H) 
, 1.26 (d, 3 H, J = 6.2 Hz), 2.89 (dd, 1 H, J = 5.3, 2.2 Hz), 3.16 (dd, 

1 H, J = 17.7, 10.2 Hz), 3.45 (dd, 1 H, J = 17.7, 3.0 Hz), 3.87 (s, 3 H) 
, 4.10-4.15 (m, 1 H), 4.20-4.26 (m, 1 H), 6.11 (br-s, 1 H), 7.15 (ddd, 1 

H, J = 8.0, 2.6, 0.9 Hz), 7.40 (t, 1 H, J = 8.0 Hz), 7.47 (dd, 1 H, J = 
2.6, 1.6 Hz), 7.51-7.53 (m, 1 H). 
[0 0 4 7] 
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##M 1 T?W 5> ftfc (3S, 4R) -3- ( (1R) -1- 1 [tert-7^ ;V (v ^ ;V) v V ^ 3r -> 
| jr. _4_ [2- (3-^ f y 7 x - -2- 1 ^ V ;V] 7 ^ff y >-2- 1 > (15. 
67 g. 41.5 mmol) tT V )V?V * (7.14 g, 54 mmol) &h 

;l^jr.> (400 ml) KfeBL^ 7*4 - * - * h ^ y * 
*«?>8l*RIiB^«i*tfeo RJESSK*«i»U 1 Bmmt2,^-)V^-Vy (6.67 g, 62. 
3 mmol) &THF (200 ml) C^Hl^o -20'C^-C > (7.4 g, 62. 

3 mmol) £MTL3055f*mmiL ^T^O^^l^o ^^^I'THF (200 m 

z&*txmmvtz 0 mma*!, i-varz-y-y (6oomi) k-y#«iu 2,6-;v 

f-vV (9.8 g, 91.3 mmol) > h V 7 -r.— 7 4 > (24.0 g> 91.3 mmol) 

(500 ml) ^Jn£> (100 mlX 30) KT«fci£U i^ny^AC 

500 g. ^^ft>/Sixf;v = 2:1—1:1) KTfflMKU TV^\ (2R, 3S) -3- ( (1 
R) -1- 1 [tert-y f - ;V ( v ^ *f- )V) v y ;V] * * *s\ 3-^- )V) -2- [2- (3-^ h ^y7i- 

f>)7-fe7-f (23.8 g, HX¥78%) Srffe7^7 7^i:LT#7to 

[0 0 4 8] 
###!I3 
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[0 0 4 9] 



IDga) 

2 -e# &*tfcry >H (2R, 3S) -3- ( (1R) -1- 1 [tert-^ a- ( V* ^ )V) v y ;i/ 
]t^fy|xf^) -2- [2- (3-.* b^v7x- -2-^ * Vjl^JV] -4-# *VT W 
yy-\-4M( b V 7x-;WtX*7-'j7'^)7H:f - b (3.0 g) £70% h y 
7^*ngf:Bfaki§ifc (10 ml) KMififcT^JBLfco EJfcifcfcM«x?-/u (100 
ml) *JDx.^ IS^P^ltK (100 mlX 20) , l&fflSWTfc (100 m 1 X 20) Tift 
«K BSB^hy* A tilt, TV )^[ (2R, 3S) -3- [ (1R) -1- 1: K 

n yxfjv] -2-[2- (3-^ h^y7x- ;v) -2-* * V -x^A] -4-* ^77 S> 
>-l--f ;v| (b y 7x-W*5- 'Jf s /)7-tf- h (3.09g) fcafiKT^/l/ 

[0 0 5 0] 

Ifib) 

IHa) -C# £ fitz T V )V j (2R, 3S) -3- [ (1R) -1- tKn^yxf;v] -2- [2- (3-> b 
^y7xx;v)-2-^^yxf;v]-4-t^77-lff^>-l-'f;i'| ( h y y 
X*7X'Jfy)7-fef-f (3.09 g) tf'Jxf;V7r/ (0. 86 m U 6. 12 mm 
ol) £THF (15 ml) K&flPU QViZX? n n b y * <f~)Vi/y > (0.62 ml 
> 4.9mmol) fcimx.. 30frmWLfz o $ $> K b y ^)VT ^ > (0.86 ml, 6.12 
mmol) , ^nnh'J>W5> (0.62 ml, 4.9 mmol) fcaiifllU 203NJK$ 
L£ 0 SJS^lcS^m^^-^SrJnx., 3&ftSW3k/S&fn&&7K (1:1, 50 mlX 20 
) , mU&i&fr (100 ml) T?i*»U Mt>'J7Atm AMU iltT 
y )V ( (2R, 3S) -2- [2- (3-^h^ry7xx ;v) -2-* * V -4-* * V -3- 1 (1R) - 
l-[(h'J^W;;l/)t^y]xf;v| T^v^-l-'f A) ( b 'J7x-;v^^ 
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^- >;T ? >)T-b-r- h (3.26 g) ^ffeititLt|#fc 0 Z.<Di><Di±^<Dt 
[0 0 5 1] 

Iff b ) T*# h tttz 7'J;V( (2R, 3S) -2- [2- (3-n^fy7xx ;v) _2-* ^yx 
•7- ;V] -4-^" * V -3- 1 (1R) -l-[( h 'J JVy 'J ;i/)t^y]xf 7 ■£ S> 
^^)(>'j7x-^*7-'Jf>)7-fet-f^^yVy (100ml) 
U N, 0-tf^bV^f;Vy';;i/7-th75 F (1.0ml) &2m;Ul$HliD8fc» 

100 g. ;nn*K : p< 9 s-fr = 100:0-100 : 3) tffllL, 7'J^ 
(5R, 6S) -3- (3-^f^y7x- )V) -7-Hr * 7-6- 1 (1R) -1- [ ( h V * f- )V ~> y * 
* y]xf;l/| -l-T^f tf v * n [3. 2. 0]^7 h -2-J. >-2-7J v 1/- h (1. 70 

g^ jgiwiRBjs) *nnwmt\sX&iz 0 

LC/MS (EI) 416 (M+l) „ 344 (M+l-TMS) . 

lH NMR (400 MHz, CDCI3) 8 0.15 (s, 9 H), 1.30 (d, 3 H, J = 6.2 Hz), 3.1 
3-3.31 (m, 3 H), 3.80 (s, 3 H), 4.19-4.24 (m, 2 H), 4.60-4.66 (m, 1 H), 
4.69-4.74 (m, 1 H), 5.16-5.19 (m, 1 H), 5.24-5.29 (m, 1 H), 5.81-5.90 (m 
, 1 H), 6.86-6.93 (m, 3 H), 7.24-7.28 (m, 1 H). 
[0 0 5 2] 

331 d) 

XU c ) "C# h fLtz 7 >; )V (5R, 6S) -3- (3-^ h * v 7 * - )\>)-7-it * V -6- j (1R 
) -1 - [ ( h V ^ ^ ;i/ v V )V) * * v ] J. ^ ;v I _i_ r if tf v * tt [3 . 2 . 0] ^ 7 Y -2-x > 
-2-*Wyl/-f (1.70 4.09 mmol) £THF (40 ml) (20 ml) 

C»*t, 7X^T^^PLpH^-^-^ffiL^^^> 1 Nffigfe«r*9>o< Jj fcjj* 
TLpH = 2.5lwU»Lfco 155*^ ^SWtK (50 m 1 ) „ ^^7jc (50 ml 
) £2fllx.s i7nn^;i/A (50 m 1 X 30) -CJi&ffiLfco ^TO&^TflBK^b 
'^ACtm jfefiSU TV;V (5R,6S)-6-[(lR)-l-t Kn^yxfjV 

] -3- (3- p< h 3r ~> 7 jc ~ )V) -7-* * V -1- 7 if tf v ? n [3. 2. 0] ^ 7° h -2-x. > -2- 
#/M?*i/V-h (1.37 g. 3.99 mmoK JR^98%) ^SfMtttlTtl/; 
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LC/MS (EI) 344 (M+l) . 

lH NMR (400 MHz, CDCI3) S 1.38 (d, 3 H, J = 6.3 Hz), 1.63 (br-s, 1 H), 
3.17-3.33 (m, 3 H), 3.80 (s, 3 H), 4.23-4.33 (m, 2 H), 4.60-4.66 (in, 1 H 
), 4.69-4.75 (m, 1 H), 5.16-5.20 (m, 1 H), 5.23-5.28 (m, 1 H), 5.80-5.90 
(m, 1 H), 6.87-6.94 (m, 3 H), 7.25-7.29 (m, 1 H). 

[0 0 5 3J 

1 of Medicinal Chemistrya987^,S30^p871-880^^^$ fLX^Mt^m 3 

2 Kn^v7^~;^^^a^L7t^;w^^A) <d\£^u^)u^t 

[0 0 5 4] 

^^^^»Jlffim<7)^% : [(2,2-^^;V7*ny\v^;v);**vp<^;v (5 
R,6S)-6-[(lR)-l-t: Kndr~>jif-;i/]-3-(4-^ h y7 *-fr)-7-** V-l-T^f 
e v ^ n [3. 2. 0] ^ 7 s h -2--I- >-2-# ;v 5/ W - h 



JtiBMfrfr* (Journal of Medicinal Chemistry, 1987^^30^>p871-880^rj^ 
$ttTV^>fb^tJ3 2 ^bV^n^;i/^^v^^;i/^^T-^lf^#) : [(2,2-y^ 
f;i/yn;V^^)t^y^f;v (5R,6S)-6-[(lR)-l-£ Kn^yxf jv]-3-(4- 
t:FD^y7i-^)-74* V -1- T if e v ^ n [3. 2. 0] ^ "7° b -2-x >-2- # ;v 
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^-v: 30/ 




[0 0 5 5] 

*&w<onmM i wm<Dik&®<om&it (mm i mmmt&mzwBi-z * 

frtfymi- Y } ) ^At) I (5R,6S)-6-[(lR)-l-£ Kn^yxfjV]-3-(4-> h 3p 
5/ "7 x. — )l>)-7-* 3r V -1-T If tf v ^ n [3. 2. 0] ^ ^ h -2-x. >-2-# VflH- h 



JfctMfc#4&<0i&tfrlfc (Journal of Medicinal Chemistry U987^.^30^p871- 
880^M^$ttTV^>fb^%3 2 JfrA'aKi'SH- b '^Afi) : (5R,6S) 

-6-[(lR)-l-t Kn*~>.x^;i/|-3-(4-fc Kn 3r~>"7 V-l-Tf tf 

y^n[3.2.0]Arf-2-x>-2-*^#>St 1> V >? Ait 



[0 0 5 6] 

(2)^->^0n^iixtt^ 

5%DMS0-0.5% ^^;Hr^n-^r£^-ej^— &Jl^?££ia££U 40% 

®&mfrMfcgiT&^LtzMmcm'?VA (#S22-24g) KlOmgMAg (i&tt 
t?0P^LfCo <fr6*«&54fe> 5, 15. 30, 6055^1 i^^ir) 
«IU f#e>^Jlil«[*a^«|-r*ifCJflL?»4:^ JflLtS^iStt#jftR«:Baci 
llus subtilis ATCC6633?r^®i:i-a/^-f^-T yfe-Y OSlJfeUfco — 

[0 0 5 7] 
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^-V. 31/E 



(3) yy h^ammmk 

7s $ ^ y doomgAg) ^ik^mwc^ftm^&ryt^ Ltzmm^y v V (#mi93- 

211g) GUOmglftlffiAg (v£tt#^#) tMn^LtZo K^W^fe, 5, 15, 30 

fcte^JgSr^'f *T ? -fe-f fc£ 0 SJjtLfco f&tt^Omg^lffi/kg^v* 
Ttt, 25mMOM0PS^^"tf^a^7K^^L7 7 Rlt^ 

[0 0 5 8] 

(4) sU *TU yW-TJOitm 

L £ RfOAUC £ tz 0 

BA(%) = (^□^B#^)AUC/MF l iI^NFOAUC) X 100 
[0 0 5 9] 

m.M&*7FZ%fr^tz<DKMLX%i§&W<7>MMW 1 Oit^iiy y h*4v>ttv 
U fti^JfiL^S (Cmax) tlft^o^o 
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l/E 



imm&] mmm 
mm] 

btimm±(oi<:z%mmt%^x^2>^-i'V >m&B#&m (prsp) *?p 

-9? ? *-xWM!knTy\£isV >mi&<< yyjv^y^m (blnar) if 
^-y'J >%k&m fi(PBP) mm iz. £ & /? - y ? ? A M K fgj£ < wm & 

^7-$>2>^te* Y*i/7 ^~)Vm&7-**V-l-T*f tfv^ n [3.2.0]^ 

y" y -2-JL y<D3 Cl t H^#dt-hO#fc^^f-t 2> /? - 9 * * A 




OH 



C0 2 R 
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mttm±.j$ 0094 

fil5^ 4J! 90 
[gtBB] ¥J&15^ An 8B 
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